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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device where the trouble due to contact at the forming 
of cross connection is dissolved. 
SOLUTION: A semiconductor device contains the 
memory array of a SRAM cell. The SRAM cell is formed 
by using a process flow which is closely connected by a 
logic-type device. The SRAM cell is formed by using not 
three typical semiconductor layers but a single 
semiconductor layer. The SRAM cell contains multiple 
features which can considerably reduce the size (can 
reduce it to the size below 0.25 micron, and possible 
down to 0.1 micron). The system of a local mutual 
connection part 522 is realized by a peculiar process 
integrated system and respective local mutual 
connection parts cross-connect the inverter of SRAM 
and form it into a single opening 70. The interconnection 
part 104 of word/line is shifted from the silicon part of 
the same word/line, and therefore the mutual connection 
part will not be an obstacle to bit line connection. 
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(57) 

^i«£f;HXIi, SRAMtJKD^t 
•J • TK^ttl. SRAMtJHt Dy>^if/H 

t5. SRAMir;Uti, ASW&3o0^9#STIiJ5: 
<, ^(OWi^ffl^TMt^ SRAMtJb 
ti, -€-©^^**«(clB/hpTffi (0. 255^n>* 
«t, Mfco. U^D>^T^feSTt)pJl) <hT£^ 

U-jl )imiS.&m& (522, 524) C0fl2J&£ pJS££ 
a" Is , J* -©HBP (7 0) rtfcJBJfcT*. «7-F 

• ^< >tf>t§5fg^SB# (104) ra, ibji; 7~ K • 7 

-f >C0^ "J ZJ >Mtt (3 6) *^i*[fiii:rnTi^o 





1 

« ; &*MftmwLfte> j z<D3imtfmizfom-rz>& 1 f- 

( 2 4 4 ) ^J:«2H-^ (2 8 4 ) ; it* 
IHS^^Mf2±@CD-'^ ( 3 4 5 ) CD±(Cte§t-r£fg 1 
*«i4«K» (3 4) T&oT : : iftfSSBfr 

( 3 4 5 ) »MG« 1 h'-^i^ ( 2 4 4) £mffZ!f§2 
( 2 8 4 ) (horafCfillU ; $>Z>fcttZGT 
Sffl 1 WttttflStt (34) ; mZWZ l.W«tt«tt©±K: 
ft^-T^fg l (4 4) T-^^T> ¥i5H^6tt, 

H&SaSg 1 (3 4) <7)^^i:^H^tC^^cD^ 

^^tt^^l^il (44) ;^1|P (70) £W 
t^>i2lfeil (6 2) : h^IS^I (2 4 

4) £mJfBlg2 ( 2 8 4 ) tClMWCiif 

3ff! 1 ( 5 2 4 ) T&oT : ifuf2ff§ 1 *§5*£ 

( 5 2 4) tt, ituf2S§ 1 (34) 43cfctf 

(4 4) JilcMtf ; H&fEffS 1 fBS»JlfcSB 
( 5 2 4 ) fi, mftBff! 2 #6^11 (6 2) ©^1|P (7 

ittjfBfg 2 *&ii:Ji (62) OS&gaig 1 HBP (70) rtlc*3 

v>t, mifs^i^e® (4 4) izx-iTmjjfaizmmm 
lmm&mt (34) ^6«^wi:ifts$nT^5^i 
(524) ; jitft*afr**» 

-«©±K:fl[«'r*7>f-^H»«Hi« (2 0) ; ffi£ 

d^huis^ y -;u vmrnmrn (20) *5J:tXMiay- 

«*Ji0)±(Cffl[«-rSfl5 1 (3 4) 

mjfBfg 1 «fttt«# (34) tt, *BS*g^SB ( 3 4 5 ) 
45<fctfy- Ml^ (344, 348) : mJfBfg 

1 ( 3 4.) <DffimttKmm& (345) jttc 

« 1 y'JN FSI^ (4 4 5 ) ifi&Zifi* mjiefg 1 

ttS5« (3 4) ofrfay- hiigp (3 4 4, 348) 

hCD±{cte^T£f§ 1 iffeifiJI (9 0) ; HufB 

iiifiii (9 0) <D±iz{sLm-t ssis 1 u^HBE&na 

« ( 1 0 6 , 1 0 8 ) noT, litlCt^WCi 

i^nn^^i u^jum^^m^ ( 1 0 6 , 10 
8) ; iiijgBig i ( 1 0 6 , 1 0 8) co 

±f:f4!1-^)^2 &|§jl (110) ; te&ZSmZW, 2 Sfe 
mm (110) 0±(:{ilt^^ 2 U^;u*BS&^SG 
(112) ; rt>Sj5fc 0 . ffiFffi*^ U • 7l/^lC*^ 
T : mJlBm 2 U^JHBS««ffl5 (112) « fcf >;/ h • ^ 
< ; ffiSBfg 2 (112) tt. 
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2 

£T<&«KStt« ( 1 0 6, 1 0 8) J:D t>i§5^{4®tc 

[if #31 4} Wr/HXt^oT:^l(Z)|;$l;|5 
gTSS! 1 ( 2 8 8) ; mlfBig 1 C0i^$ <fc 0 

fcftt*«2 v>M'$iz&m-?z>m2mm&m® (42 

5) ;ifE^l^J;^2iittSSi ( 2 8 4, 4 2 
5) 0±CfiItSil«8KI ( 6 2 2 ) T^9t, tit 

mm (622) ; Htrtam 1 mmm (622) co±ic>fi© 

10 / >^<ife^l, OO0t>yXhD-A©J|^ 

*-r**2»»BI ( 6 2 4 ) -C^oT, mrfE^ 1 3fe*flg| 
( 6 2 2) <hitl£LT> Si^SU- hT^5fepr^^^2 
SSajgl ( 6 2 4) ; witZm 1 *5 <£r/fg 2 ( 2 

8 4, 4 2 5 ) ±cOmffB^ 1 43 cfc^m 2 ^fe^:^ ( 6 2 
2, 6 2 4) ^Mil-r^^P (70) ; & J:Ztffimm 1 

&<k&n2mn&m& (284, 425) <&<j>&< <t& 
—&\zm%fto\zmmtstifzftK&&& (524) 

T. HtrSHBB a (70) £{*t£Ji«>£*B5&aftgK ( 5 2 
4) ; *^^5Ct*«FattS^»*f/WX 0 
20 [m&ms] Wf/HXOW^*oT:ll 
cOSSJCffifi-TSfg 1 ( 2 8 4 ) £7£fi£ir£ 

; h&SBSS l J: 0 fciU^ffS2 ©il^CMtS 

SB 2 zg€ft£i!& ( 4 2 5 ) ^^^-T^^Pg ; iffigHSg 1 43 

j;^i2Mtti« (284, 425) ±izm i mmm 
(622) <£^fiK-rs©pg-c&-3T, mm&itfa, &m 
^itvo, izfiitei&yLmmfcz^tsm 1 (622) 

^r^^-r^^l^ ; mrfS^ 1 ( 6 2 2 ) ±(C, 

<it>^l, 0 0 0 t>^X ha-A<Df 
2 ( 6 2 4 ) £JBj£-r£©B : iuia^ 2 

30 C/^->-7X + >^i^Mt§^t^oT, mi 

ssm i £>&ifm2 mn&m® (284, 425) <d±\z 

filt§^17X^>^iPiP (6 6) ^^-r^miHHA 0 
■ -?X*>?m Z>mPg ; iiufBfg 17^ 

>t?mmn (6 6) ©TfcffiilT*l[E»2|ft»J« (6 
2 4) ^Sil-rSXy ^V^^rff fffS^Hfe^^ 
( 6 2 2) S8lBSt5gBT*oT t mfffi^ 1 Igii 
( 6 2 2) ^X^^>^(Ci:oT^^:^®iST^mj^^ 
. ih*rsRK : HtJIB^l TX^>y®ffiP (66) cDTfc 

{ig-r-2>HufB^ i mmm (622) ^siiT-sx^5 i > 

40 ^Srfir^ mrSBIB l*ck^^2«ft»)K ( 6 2 2, 6 2 

4) ^Mii-r^^^^r^p (70) ^j^^-r^^Pi;mi 

IB^2^^^ (6 2 4 ) ±^ct^mfs2lfe^®^p (7 

o) ftizmm&m (7 4) ^^^-r^^pg ; ^^^^ib 
mmm (6 2) ©icfiitsiti (7 4) cogp^^ 
&£5£L, HufBife^eran (7 0) rt^erxtcmie^ i * 

ct^^2^mtim^ ( 2 8 4 , 4 2 5 ) iCOHF 
ffiS^^gg ( 5 2 4) Sr^^U, ^<>l/-f HfflS^ 

(514) ^mflEm 1 *3«t^^2^mi4^^ (2 8 
4, 4 2 5 ) «t fe-^tcmm^fC^j^'r ^,1^ 

50 ^;?5^^5:i:$^afr5JS. 




( 3 ) 

3 

mmfem® (2 4 4 ) , m2mmvkm® ( 3 4 5) . & 
^ztrnzmmftm®. ( 2 8 4 ) uzztizmimmm (4 

4) SJIltt«»*t*oT:*ffiH^6lt misB^ 2 
^mit^^ ( 3 4 5 ) ttffis2Sfi 1 *3<fctfffl 3*Stt®« 
( 2 4 4, 2 8 4> CDnCftll/;NC»2*tttM 

(345) msbus i ^tfig 3 ( 2 4 

4, 2 8 4) ©#^rJ:Ot)*^ttll:*0 

&JB (4 4) ^mTBam 2 ( 3 4 5) ±Kte& 

MEIiil*<fctf«3*«tt*l* (2 4 4. 2 10 

8 4) lf;«l3:ll^m 5 HftBBfgi&ig/g (4 
4 ) \znz-->7*fto&m ; Bdism l , £12 , *5«fc ■ 

tf»3»Stti« ( 2 4 4, 3 4 5, 2 8 4 ) 11:^2 

mmm (6 2) *»*-r*«»-e*t>T : Mffi»2*» 

€ (62) te'>&< <h 1 , OOOt>^7hD-A 
<7>JP££WL, ^«6/1^-->y$nfe^D5 ( 6 2 9 ) 

; mmmimmm (44) 0;^-->^/^n7 

bfc^fc, ^fr-T^ai* ; mGSK-2ttttJ| (6 2) (DM 
fB^#>/\ 0 *-->^£*l/t^M ( 6 2 9 ) Al\Zs 
y - vX^/I£7£j&-r£iSi(^T$>oT : ituf3A^-> • 20 
77 + >^iH, BijIB^2^a® (6 2) ±^J^fifc$n 
5*l©/^-> ■ '7X + >^lt»0 ; MfBA^ — > 

i£ ( 2 4 4, 3 4 5, 2 8 4 ) ICfilfS^ 1 77 + 
>^J1P^P (66) ; mjfBgl 2 MI (62) <D 

m&^!brt*-->tf2tifcmm (629) iufsm 

lVX + >^iiP (66) rtCDfufS^ 2 (6 
2) CDR£-<7)Iim®-C£>£, I£Pg ; mUW, 2 (6 
2) £X>y^>^L, fiJSBffll , 12, *5£tfSB3*« 
te®«(2 4 4, 3 4 5, 2 8 4)ll:|2iiilD 30 
(7 0) Sl^fStBtfeot, jfufBff! 2 *feliJi!lf]P 
(7 0) H : IfgBSg 1 *3j;^m 3 mm&m® ( 2 4 4, 

2 8 4 ) cd^siiBsti^, m&m2mm&mi$ 

( 3 4 5 ) ; MfBA°^-> • 7X + >^| 

HtrfB^2*fe3&SraP (7 0) ZMmtZltlbizm^ 

7X*>^JI£l££t-£IS:Pg ; itufBfg 2 mmm (62) 
±*3cfct/HffsHm2tfe3li)iMP (7 0) f*HC*$1tll (7 
4) ^MtS^-C^ot, ituffifl 2 Ifiijt/I (6 2) 
£x^>^T£©B<0ffc"C**a*. iitffBf§2*£j£lJf 40 

(6 2) ±^fa©v^rn^<D^x + >^ji€:^fi£-rsiir 

C*fr-rsa« ; *«ttffHB»2*»« (6 2) <7}±fC 

fi^-r^Htia^^^^ (7 4) m&m 
2mmmma (6 2) ^c^iot/^ k^s^^^ 
(524) &mi&-?z>&vgT~&-iT. guiam 1 -f >u< 

KffiSttttflS ( 5 2 4 ) £fl&8Bffi l*5cfctffg3 2»«ttte 
^ ( 2 4 4, 2 8 4 ) fcm^WtCft^-rs?^, ftfSSfS 2 
^mt£SS^ ( 3 4 5 ) ^<E>fcJ;/i>fc < £ HIT IB ITS 1 &giJf 
(4 4) tc J:oTlI^(;l6it &@:Pf ; ^ C <h 

Zftmt^ZJj&o 50 
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[«9i0)ttllllft:M93] 
[ 0 0 0 1 ] 

[ 0 0 0 2 ] 

A-f XftCDa h£*BS&IB*rSi&Iltta*ia&£ 

m*<Dzj>7$-*>bizmm'*imts:, ^m<o^Kmm^ 

#JHBS&lfcffl$(local interconnect) te, ^^#:^^l*3 

[ 0 0 0 3 ] C<&Kjg£#ft-f5Sfc*G>*K:. Xy^- 
X>A>X^^^M^, I*«©y-h««J:^H- 

ttattt^ST** (^SJ^fC, 8 : UD „ 
[0 0 0 4] ^5X7 • X>A>X^b^g£GDJ¥££*g 

f#£7^£>T££o ^7X7-I>A>XMyij3>| 
<BJP IC, /¥^tt^J^<£X^>^<£>£HC 

xv • x>a 3 >is<Bitfc*£ a^jct-r^x 

y ^>^^tTfetl^^^(veak spot) lessor, frglH 

[ 0 0 0 5] COPo^jg^^^L J;^ i-r^MfCteOlst^ 
S^^ioTl:. i$t^fc#Jlg£gBT£fc<Z>a*&£o c 

^hyw, B^autmwHDK 




5 

[0006] ^n^^osijo^^TH> fift^M. x* 

[ 0 0 0 7 ] 

^>^A-T^irX-^ ; eU (SRAM) ^^E'J • til^ 

ftlfn, fyh'7<> (BL) *5cfctffB*it: v 
^ 1 1 (DftKDUftte. n-m? • h7>->7^13 

nxt^, a°t; • H7>v;*^i20>ft&<z>«5#n n- 

tfit^r h7>y7^i 5 coy- HSffifct, h^>f>*^^ 
14, l 6©KK>l:M$nti^. £fc, 
y^^H, 16oy-higlt h7>yX^l 3, 
1 5 CD F U-f >C^i$tlTl^ 6 h7>y'X^ 1 3 , 

5, i 6©y-xiiv D ,tffii:»«$*itt^. /u • 
h7>yX^l 1, 12coy— "7— H • 

>co— ^t^d, a^ici^wii^i^nt^s. ceo 

[ 0 0 0 8 ] 

[0009] 0ffifc*msxu* > mi % fHn&tt 
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[0010] ^#f/HXIt X^7^^>y^ • 
A • T^ir* • ^^'J - ir;l/C0^^'j • ITU-T £*tf. 
SRAMtiHi. Dy-^ir/HX (EP*>, v-f^n 

S R AMirJUte, iOSRAMtJHCii^TliWCl 
£*l<5'>fr< <h t> 3 t^CO^iiit^LT, 1 o 

n^o SRAMtJHt (0. 2 5 5- 

io ?o>^m. Mfco. i ^ ^ n >*5cfc r/^ntAT^^T^ 

S RAMC0Sfe§§^3^M^^L (cross couple), i£-CD 

[0011] 02IJ, /^'J - TU-f *Wt5¥iftr 
20 M^f/WXOiS^6^Snt^5. CCOHJ 

*$#;^x/\, mmvo-t¥m& (son vx.;\, 

^cD±{c{jg-r^x tr ^ + yt;n^t^c ^s^^/k 
^^) ©swissnsms. 

[0 0 12] ^2tC^-rcto^, 7^-^K7>li^2 
30 O^r^l, 7^f^yi^ 2 2, 2 4, 2 6, 2 8 ^ 

h 1/ >^7^^i^ P D -t >n (shal low trench isolation proc 
ess)£fflV>TJ&j£-r*. 7^ -JU K#M«*2 0 

^IJH^^f^t^). 7^f^^22, 24 
tt, (SfflSfC H-^bfcp -S!'> 'J 3 >r*o , T 5 J- 
^i^2 6, 2 811 iMCH-yifcn-iyiJ 
=i>T^^>o 7^f^i^2 2, 2 4(1 &m#)lZ, 

40 p - ^x;u^^co-^t^ 0 > y^^r^i 7m®2 6, 2 

m^L(D^o\Z, i&m&tZ K-7 r Lfci^tt. 1 il^iz> 

^ * - hfr^fcvfoi e i 8 jm^utcd K-e>yjs« 

[00 13] 7^f^7*i^2 2, 2 4, 2 6, 2 8 1: 

\z?-hmntem*te&Lirz>w. m 2 fc^^tix^ 

7^7^112 2, 2 4, 2 6, 2 8 *3^0^^ 

momziz* ffii. ooo^ias, ooot>^xh 

50 D — ACO^fflTf ^>-2>. 




7 

cooi4] j-Ji/ 3 xdi > h - 7.2 *j — >m 

B^LT^fcH. -f >zf? > b • X* U — >JBOJPd 
tt, 5 0«:^U 2 0 0 t>^hP-A©tSl-e*5. 

[0 0 15] ¥i»#Ji±JC*fii&** >y tf>^H (insula t 
ing capping 1 ayer) Sr B$L~t Z> d ggiii^ 1 -v y tf > ^ H 

^r— h (TEOS : tetraethyl or t hos i 1 i c a t e) 
m*\ y fcf>^Btt, **<0«**tt^i:7^-e€r*. 3& 
JP£ 14fa 7 0 Oft^Ll 5 0 0 t>^Xhn-AOli 

[ooi6] *c, mm**? 7e>^i44±i;-7x^ 

>y|40^3-hL /^-X>^£ff^Tfif?P4 2 
£fl2/&T3o ^(DlQ^daC^t,, y^ »J • 7K[^ 

£o y^U • TK^WCtl^OXUTtt, ¥>g#/f £ 

y tr>^ji4 4^flc^. 7x^>^i4ot^i$nt 

(Dl.lZfom-rzmmir'r y tf >^|4 4 £l&£-r3o X 
tf >y^4 4;fccfctf¥i»#Ji0>SfflSB#±fc:* R#tBfrih 

y'j xi ymmmtz/*) ^xoi^^tt^iits: 

tCctoT^^b, ^©i$Ut«)l 00A^L 4 0 0 t 

[0 0 17] £t#*|£ikJf ±{C-7X*>^H 
£^/&b, xnfx/l^-x:>y£ff 3o E*tl»iL/i, n 

gr^mm** y tf >y©4 4 , *3£tf/^-x>^<* 

***B«*trW«tt«» 3 2, 3 4, 

[oo is] ei 4 t. mm&&tt3 2f4> z> 

y^- h7>yX^-y-hiM3 3 2, fkffi b 7 > 




5 ) 1 1 - 2 5 1 4 5 7 

8 

iCffi^^, 3^*tt»tt 3 411 7 y^ • h 5 >>?X^ ■ 

y-h«ffie& 3 4 4. t#h7>y7^ - y-h«asu 

3 4 8, *5<fctf*B51g««3 4 5 ^CJ. 3 
6 14, • h7>yX^ • tf — hm>M& 3 6 2, 3 6 

10 4 *5«fctf*B:5S!fc«3 6 5 ^SttSB»36«, 

[0 0 19] ^X*>^JI;fc£tf j£#*l£ii:/f 14, 
»3 2, 3 4, 3 6 $J^^lfcl^t§. SStM 
Ji fx 14, •i7^>^-yatx*ffl 

iz&ffc-tz. -e<£>/P£i4, #j 5 o &i> l 2 o o ^>^x 
h p - a <d m m t & a . 

20 [0020] #1X, N + *5«tCKP+V — X/HU>T>- 

*m^T. T?7-j7mm22£>£Z*24 ( m 2 \Z & 6 

tC, 1 iL7j-fe>^^" h;U^AcD4>ft< tfe 1 E 1 91 

> hll^{C> N+H-7 r M 2 2 2, 2 2 
4, 2 2 6, 2 4 2, 2 4 4, 2 4 6 $r^t^>. II 

#^^t^p -a b-n> h^ffl^T, r^^>ry^^2 
6, 2 8(D^^l;H-7 J l, 1 3x?7ir >^^- h;u^^c 
0'M<<!:t)lE 1 9If©h , -A>MSlC, P + H 
30 -yii2 6 4, 2 6 8, 2 8 4, 2 8 8 ^Mt§. 

i^ticD h — tf >*f*mmwito\z*>ft^. <:<Dm&. 

n-^^^;U- h^>> ? X^^n-^K-tf>^«r^ 

K-A> h *fi&tt<b*TS. x<o^iats«-c 
14, ^^#®*CN + *fc«P + K-tf>y^ff n- 

40 I^f ^t^). 

[ 0 0 2 1 ] ^^^^^^^^^^^^^±(3, X^- 

5 0 0 frU L 8 0 0^">^X bU-U<D^m<D^ 
itis*) xi >B-C*S- ^^^^ *y tT>^® chl^^> 

^> x <t t> oimT*$>&<> x^-v&&mizte. 

[ 0 0 2 2 ] ya-feXCOXCD^^tX^t^T, ^ < X? ^ 

so toi&<B«m<c:3v>Ti£gBLT*5<. mm** y \±>?m 
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9 

32, 3 4, 3 6 <DB*k£&&m&-C&Z>. 4 2 

5. 4 4 5 J^^(i^^^a^(cJ:^T^S$n, 3EiC«2 

^»sii*itt«S 3 2, 3 4 ^it^r&]tc^ffl-r -s, 

04Ttt, MS» 3 2, 3 4, 3 6 ±tf>^a*^ tf 

>^/i 4 4 <7M£M£^T* wa«ts, :nit 

#3 2; 3 4, 3 6 ©±fcffi«-ra±BlM*Ji"e**j&> 

«ltt«» 3 2, 3 4 0^4 2 5, 4 4 5 

[ 0 0 2 3 3 5sW( H • yn-trX^HtTL, « 

tt^M3 2 f 34CDg&#4 2 5, 4 4 5 Jt > £ <fc K 
-/i^2 2 2 ( 2 4 2, 2 2 6, 2 4 2, 2 4 4, 2 
46, 2 64, 268, 284, 2 8 8 ± tz ~> U +T -f F 
®«£:fl£Jifc-ra. iK&BlgS' N+*3<*:tfP 

iaxuroio o^^^^co{5^^:T^±(c hzsw-i 20 

■J it-f KI^H, mit^? > (T i S i , ) . SHbn A' 
)V h (CoSi, ) , J£{b~y^;U (N i S i ) , iilb 
A 7 v ^ A ( P d i S i ) . ^{b ^ > ^ ;U ( T a S 

ii ) , sib^'jy^> (mos i, ) , ^it^^^-r 
( p t s i ) mz-stso 

[ 0 0 2 4] VK\Z, mm&&tt3 2, 3 4, 3 6 33 £ 

OK, iPrtl:ifi4H5W 5 2 2, 5 2 4, 5 4 2, 5 
4 4, 5 6 2, 5 6 4, 5 8 2, 5 8 4 $ffi!ctS, i 
itt»«5 2 2, 5 2 4 fc*. iBtt/- F (Dfz&lzmfsL&J 

5f£^g£( local inlaid interconnect) ) T&^o 31 
f£g&# 5 4 2, 5 4 4, 5 6 2, 5 6 4 H, t* ty F • 5 

• /V; ^(contact landing pad) 7:£>£o agfgteg|5#5 
82, 5 8 4 lt -tTJU^^ h ^ y ^ (D — • -f > U 
-Y HflSttMS) t^O, 4:3CO^& S^^E'J • 40 

&<DZi#><DZl h • 5>x^>^ - A v y F-e^^o 

4OC0;*^'J • -fe;K£> 1 5 (c^-To 

[0 0 2 5] Dy^ 

fT^tlfcdai lor), -t CO I 3 ^ CO — g&te , SRAMtiK^ 
COJSiSti^^^^^^fMJT-So H6Jttia08U, 1215 
<DV)m&6 - 6*5cfct/8 - 8fr*>&fz. U • -feJUCD 50 
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[0 0 2 6 ] 1611 i{£^ft^ A *< xf^co^c qe u • 

MtcN-^x;USI^6 0 2 43 £ P - ^ 
XJH^6 0 6 ^tO o 7^-^H»»««2 0, P + 
H-yW 2 8 4 ( tScfc^N+H-/i^2 4 4tt, ¥ 

0 2, 6 0 6jJ^M$ns. »ttt»83 2©»»4 

-;u h^^i^^ 2 o coai$^co±{c{ig-r-5o ^uit-r f 

««6 10tt, ^^4 2 5, P+F-^i^ 2 8 4, *5 
£tfN + F-y^^2 4 4 <0±rH&H-r£#. 6 {Ctk 
tffl5»ttSU3 4 5 0»»0±l:llfill/j:^. 
ffi%3 4 5 <D±iZfom~?Z><D\$. IftSk^ty tT>^l4 
4"t?fc£. SS#4 2 5*5<fctftB2SI*«3 4 5 iCBItgL 

t, &mm€> i 6 £><kztmmx^-~y- 6 I 8rt**£. 3 

[ 0 0 2 7 3 ~> U U-f K«« 6 1 0 SrJ&fifcl/fcfg, 
Si^^SL, *fe&Jf 6 2 Srit^-T^o IE) 6 {C Ji, 6 n £ 
ZG)#J6**«Ttt, ffe&jg 6 2 te5ftCDg££^fro @ 

5 (C^-r^mte^W 5 2 2 , 5 2 4 ^i«§^, 

(TEOSIP^S i (OC: H s ) 4 ) *$cfc^^^ (O 

mmme> 2 o & o mimvmtsit* i^soot 

>^XhD-A*iT$)D, ^1 50^^140 

[ 0 0 2 8 3 l2ili 6 2 2 ^Mt§o ^ 2 Ife^^ 

6 2 2 II MWSg^fcv'U 3 >^ (graded silicon nit rid 
e film) -£ CD jP 5 teffi 5 0 0 ^ t> L 1 , 000 

^>«, » 1 ££CXS£'2ffiftK6 2 0, 6 2 2 ^I^^^t 

pjteT*n«, ^i, ooot>nho- 

ili 6 2 0, 6 2 2 i*IKi^JR©BE{b«l*/t«^JR 

^rlc^-T^o fa. r^ki/Ua>08S*tt, 3. 9 1? 

[ 0 0 2 9 3 ^2Mli:i:^3iii 6 2 4 $r^t 
^>o *3Stei»IK 6 2 4ttjfcl!Wfc: H-^K^b**^tr. 

mfrwtenmmco i ^t-u, dco^^j^^-r^^n t 

EOS, iih'J^^Jl^ (TMB) , ;fc£tf#Sgt 

h U ^^;i/ (TMPi) &m^. ^D7^77ty'J^r 

> (S i, H, ) &m^TMl&2tl2>m<£®m<D£.o 



( 7 ) 

1 1 

jp<, miSTtems, oooauu 5, ooot>y 

[ 0 0 3 0 ] ff3«M6 2 4 «?iBfl:L. ff§4*fe^jg| 
6 2 6 ^^t^o ^4|feil 6 2 6 tt, JftSIWlC. Kfb 

m^^^. mi, 0 0 0 *^14, ooot>yxhD 

-ACDJP£ £W^£o ^4M 6 2 6 1II > KStfifrlh 
■ t***5»»i6 2 8 €»*f5. ^5iil62 

16 2 6, 6 2 8ttt^y3>-T*5. 
[0031] mi. £§2, S3, 14, *3J:tfffi 5 mm 

•tf-f HM6 1 0 lc»-r«tt(0jl»»©^ni6tt&«TS 

^fn/i^ff^tsi, *i EioRgcoiasEa* 7 5 0 x: 

5#*»fcfc**>&'r**. »l, S3, *5<£tfS4$& 

a»mi«* a*o¥»sffl^T»*t«. 20 
[0032] m2mmme> 2 2\z. mmmiti/v n >si 

NJ yatX^ffl^T, i2lfeil6 2 2 $Mt§ 0 

:7°DirX£, yp-feX(0^^^{cffl^^o '>&<£*>l 
^^iy-x-^x ( n 1 ) , yy^zLT (n 

H, ) 3?) *5<fctf¥i5#:V-X • #X (>^> (S i H 
( ) , y->7> (Si, H ( ) , mmitis^ >£fcf£ v 

i/?>m) wmvmffi?* &mwiz, >5>>, m 30 

[0033] mmv-7s • #xM<ti^£;ttec:*i<£o 
^Huic¥^^v-x • #x«t«r#ifrsttfr a \z. *m 

it-r*. :tie 2 o(D^x«t$f?jhf si^PbI^h, jftSJ 

©2*y-x • ^fxti^SL, -*^»#y~x • /fx 
ttffinffitt*. f# etiasg 2 6 2 2 f^^^^ 

^3Ml 6 2 4 ^jfi0iItli, (IP 40 

«£©±#fCJ:oT. ^3^il 6 2 4«hit^lTJ:0 
[ 0 0 3 4 ] ^2i^i 6 2 2fi, ~f a ± X 

y-x • #X (EP^. SiH, 30 &cfctf^y-x • 
#X (IP 5, NH: m tt, #J 1 : 8^:^11 : 12(D 
^HCD^X»fElt^T»?t'ro r77-r>aPENj ^ D -fc 
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[ 0 0 3 5 ] ft, #fgifl<BlS2l60»J«:, #^<*y-x • a 
xfcffik-TSffifc* £*y-x • flxSr^teffihUfc 

il©g*y-x • ^xo8Sin^tsjt$ii» ^2i 
»K6 2 2 ©*«<«7*fiSTtt«l*-r*. LAc^oT, 
iJ£^«cy-X • ^XSS€rf?jfrsfrfc, £3Sy-X • # 
X<0»ftm£fl£4>$-fei-£ C L t>f?ifr 

[0 0 3 6] iCK'JO^^tft, VE&O??*-? • x> 

>, yju-r- o&mvx ^>^^t%<n^^x^ • x>a 

>ix*;u*te^ 5&v>l 5 o *n«^#;u h<z)«sffl-e* 
0, l ¥3£ir>^*- hJ^fcO'>^< £ l 

E 1 5 ^>T^§, 

[ 0 0 3 7 ] i£l£, (BP13> > U n >, 

-^A, y 'J 3 > • yjl'TZ^A^) fi, ^^X*V-X 
>A>X{b^^«(CckoTit^*r^C <h^"C#^o 

hco^fflo^D^x^;u^, 43ctr>' i ¥>tf-fe 

[ 0 0 3 8 ] MJC^'JCO^M^JT^, M^^fb^fi, 
Xv • x>A>x^{bf>U ^ >iiuOgjby'J n >^ 

m-e&z>. ^m&moimz &m 1 o o t>^x h u-a 

c o o 3 9 ] mizm<Dnmwv\t* mm^it^ u □ >^ 
£jfttex/ts/^u >^ • ^D-trx^^^T^^-r^ 
ct^fs. ?mm<om%i#f\z, ^m&xzsr 

C7--J^fT7o 
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[ 0 0 4 0] H^k*>U3>IRH -£<0JP Settle*) 
[ 0 0 4 1 ] £§ 1 tfffi 2 Ifea^ 6 2 0, 6 2 2 te, 

W^ROSM <z:8Mt5=-*> (T i Or ) , sggfb 
^>^;u (Ta, o 5 ) ^) £fc (&itr 

- # A (A I N) , >^;U • v U =1 > (T a 

. s i , n, > •) <Dm-mx~w&-r.& z 

il^t^CiCctoTifilct^Ci^T^^o £<£>*§ 
£■> iiS. 7X-iJ>^, *i^t£S& (RF) ffi*^^ 

yt^ctiao, Mf&&H<Dmik%}&mmsrz> z 1 1, 

pltlT^-S- ^M^b^ftlte, £3?SS:^ttX^XvrtK: 
[ 0 0 4 2 ] • yij3> (Ta, Si, N 20 

^> )V£fc\z? >*;u££jsStex a^ ^ g > 

-5 (reac t i v i t y sputtering) Z £ (C J: o Tff£j&"3~ 
^■v >MrtK:*m*iKj 3 : l co^^M y;un*> • # xit 30 

s« 

[ 0 0 4 3 ] ^5^g^ 6 2 8 >^ >, 7> : E^7 
( N H j ) , fccfctfffigMfcSsfl (N, O) O^XVJR 
f6l:J;oT§^f myitis*) 3 >JB£te&LTft;^S 

«(&fBl;tf X«tJfc«:. 3: U^15: 1 (S i H, : N 
, O) , 4 : lftt*L6 : 1 (N, : N, O ) & J; 1 
0 : : 1 (N, : S i H< ) X $> Z> . 1&<D 

[ 0 0 4 4 ] ^6 2 0, 6 2 4, 6 2 6 <0 «fc 3 fcffisfe© 

2, 6 2 8lt JftSWfC, ft3fe<D*fcjfcBI<!:J**fc-r* <fc, 

16 2 0, 624, 6 2 6 tt, 1 6 2 2, 6 2 8 <h 50 
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Jfctt-rSt, 5££fc*fe»#{;:ai< , 1 6 2 2, 6 2 8 
»tt&ttS^6T*5. W62^fflt^^ g#£ 

* o . U • -fejK^ia^^^ i 2 stt^^i^, ^ 

1 0 If 37 >^7WTt^5. fa 1 . 8#;U MSlC*5l* 
S^'J • t^^/zOOiniDit^, (ft) 2 2<C) 

ta, m i . 8 h^tcfctts^t'j • -trjucaainm^ 

te> ^tUT^O. 1 tf37>^7t^§, 

[ 0 0 4 5 ] i&tC, Mi6 20f«)/^-->^lT 
*SSI6 2 9 ±l:i/yXM6 4*3-hl, l/y7 

NJ1 6 4CDSB#£r^7fcL, l/yXhi64^IllT7 

VX + >^l^i^f 6 C^tJ; 3 ^X^> 

^if|P0lO^66tr^1-. >^H<DPlPt;i, 
z*^ttgB# 5 2 2, 524, 542, 544, 562, 
5 6 4, 5 8 2, 5 8 4^^^^n^iRffC^^t^ 0 
[ 0 0 4 6 ] ^fccD#miH£^t?X >y ^>^7* - is->r 

7 V m^&JSX&m ^X. 5tWiil6 2 0, 6 2 
2, 6 2 4, 6 2 6, 6 2 8 C X y 5 1 > ^ $r ff O . 

A^->-7X + >^llt ^^14^^ 5 2 2, 5 
24, 542, 5 4 4, 562, 564, 582, 58 
4 (DtzltXDM 0 & M&-?Z>Zi#>lzm^Z>m — + > 

522, 524, 542, 544, 562, 56 
4, 5 8 2, 5 8 4 ^i^t§/:^l:H 7 jl7 )V • <1 
>K H • ^D-feX • v—^r >X (dual-inlaid process 
sequence)$rHfTb^:^ , »o 

[0047] h'j7WD^^> (CHF, ) *5«fc^Eg 
7yik&m (CF, ) com^^^>i±^ffl V^T. ^543J: 
t/^4^^^ 6 2 6, 6 2 8 £ MilT -5 X y 7 > ^ ^ fr 

^5^6 2 8 &3Ly : 7->Znz&^T-mmt! J &fz'&. 
^X^b#^p D n^^}0#A, ^4iil6 2 6 ^X7?> 

5lfeii6 2 8 0l77 n >^cof 0 1 1 CHF, :CF 4 It 
«*?J1 : lt*D, *4i|ftlilBt 6 2 6<ora, CHF, : 
C F 4 tfcfi^I 10:1 t'fe^o 

[ 0 0 4 8] $£3mmm6 2 4<DJLy7>tf\Z* m<D& 

^ 6 tcm^n^ct o JC, t95^i^lfl5 3 4 5 43 J:^^^^ 
t7t!>^/i44 3 6 2 4 O-ffi^^tfk^ 




( 9 ) 

15 

W<. 8 2 4 4 <D±lZ&m-? Z> > U it 

-f h*^^ 6 1 0 ±COfg 3 6 2 4 CO SU CO SB # ^ & 

DJ¥#T£D, S$#4 2 5 CO±tIte©^£ vU~tt< K£I 
«6 1 0±<om3«53»K©5E«CSiJ(oa»ti, 4>p«icojii£ 

^^r-r-6o 3 ^co^^^^^co^^tc. x^> 
[ 0 0 4 9 ] ^3 mmm 6 2 4 a, -x5g^Dirxcop B i 

>^144 C0±{C{4©-r^^ 3^^^ 6 2 4 <Z>&££I$ 

tDyf> (C< Fs ) , -mitmm (CO) , 
CF< <B*&*£;b-e-£fflH*. C, F, :CO:CF< 
#XC0j£*$5te, ^1:7: 2T*5. If >4f 

@ 4 4 ±C0|f§ 2 l&i^jgi 6 2 2 tCifT^mj, £*:f*^*COit 
X 7 f >^fb^In D a^^it^ 0 C F < # X ft & 

f?jtrs*^ c< f s #x&&zficoxx\*\z&mcm 

[ 0 0 5 0 ] Zf^X-? • X>A>Xg{fc^COj;5&tiE3fe 
©SBft«l«*»2|ft»«l 6 2 2 *Cffl^fc»^, K-^HH 
^2 4 4, 2 8 40l(:fiS1-5'>'Jf<Hi^6 10 20 
CD ±KHag*r*fl£ 2 6 2 2 CD^^tClijjg-r^) H«f 

{I, ii^ty lf>yi4 4 J:C^^H2iii6 2 2 

©»£tt»san*. 5/uit-f h«*6 i o <D±iz&m 

yf>yiittt, If >yS4 4 fc* 

5feb, *B5&MSS3 4 5 t^Ult-f KI«6 l.OtOK 

^>o ^3*fei»iK6 2 4f*ifi©^ffi{ci3iiT, m2mmm 

6 2 2 («»figft«OXIt«a>*^) f*JCO^>U=i>^W 

fi^*^fe»t, mzmmme 2 4<DJLy3 L >#<Dffi. 30 

i2^J;M3^il 6 2 2 ) 6 2 4 R3l:<fc Ol^ly 
^>^S«tta*pTte(fc&*. I2iil 6 2 2 ^J;^^ 
3 ^fe^^6 2 4 COX 7f>^H7B§ra^fcl7? 
>^{b^^p a nCOm^H> M^tt 3 6 2 4 COX 

v ? > tfmmom 2 mmm 6 2 2 coxy 3 1 >;7i££^;:*|■ 
-f tt)10 : 1 t&Si^lclRt 

[ 0 0 5 1 ] » 3 »»K©Xy^>y fctt^T, X^ 

>^ibfin D p^^iiT, m2mmme> 2 2 (ommmit 
is*) ziy&nm-r&^v^ytfzftoo z<d&t£^mm 40 

Tit 7)l*U**?> (CH, F) *3cfctfO, 
X, ff§2*feiliJg|6 2 2 ^IltSXyf >^^fr^. - 
1^2iM0»JTte, ^XCOJt^tt. O, COCH3 FC^-T 
<5tt^2 : U^L5 : 1 (DttSB £ ft £ «fc 5 £ t* £ . 
-*£y£m£#JTte> CCOit>£te^3 : lTfcSo CCOI 
SKIt^T. X«y^>^{t:^^p a D^^t/^^U. Sflllfc 

mm6 2 o &nm-?z>^v 7->yz:fto * x.y^>^it 

¥M&&* C O&cfctf C, F, ^, 1^)4 : lOCO : C 
4 F, JtT^tf. I2|feii6 2 2 $l7f>n5^ 
fCffl^S^RS»ffltt& ( R F ) ^^(t Ifeii62^l7 50 
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^>^f to <OX *§£T CO Steffi RFm*>0#j2 0 
^^l30A-t>ht^§. toCOX y ^>^IHCQ^ 

^^^fflt^a^fs, teco£Tcoxy^>^ . 
o 

[0052] m»2*<ti'0 3><ommm-c\t* m3mm 

» 6 2 4tt, IS^l:v'J3>^^trl2iil622 
fc*tlTI«?WCRStSCt«tS. micolfe^^ 
6 2 0 ttffltt — BASS' U u >-?&3CDT% ^l+fyt: 
>^S4 4 $X2/f->^tS(:lTt), £3££<x*.y 
f>^§a^<, ^2iil 6 2 2 ^iit^,:i 
a*T*£*. H7K:tt*Sa^^ Sg 1 43cfctfa£2*6»l8t 
6 2 0, 6 2 2 COgB5*te. fH§ P 7 0 1*3 T$'Ji£ X It 6 

i 8(;i^ltlilt§^^fel»^o Ifeax^-it6 1 

8 Ofi!J®(C»^T*6»IK 6 2 2, 6 2 0 C t 

fteft^. f5j^fte>> ^^u • ±)vn<Dmtimffi\*&m 

[0 0 5 3 ] 5fciC£f2Lfc il*5^TO2^i 
1 6 2 0, 6 2 2i4. iffi«MOBft«|$^»^MM 

;Uzf>, 'XU^A, ^ U ^H>^COJ;^ft^^XSr#tf 
x/i* ^ • x y^ytf • y airx^ffi^Tl^S-rs c <t 
a*irs*. aushc. K^iP^a. ***5«trxxy^> 
^co^^--i4(o^^, &^ft:*-/\*-x-.y ^>ya^< 
ft£> 0 H«ft^A0Kfb«^^»^JR9g^«a)J9$», n 

<##bft**nfc£ft5ftV>. faSfcftS, iXCOXy^V^ 
^cDX®co^-~/\'-x^^>^cogC5t^, ^Ult-fHW 

[ 0 0 5 4 ] *^BJCO-||^0tJti> ^l*5cfc^^2^a 
1 6 2 0, 6 2 2 CO — ^*fcfi)K^tC, ik^i^^l 

[ 0 0 5 5] M//\''J7I7 2^o c fc^^m^7 4 

flP7 0^ii c t(;iii6 2±i;Mt§ 9 mm/m) 

f/A'U7l7 2i3j;^ttl7 4fi, ^^^(C, X 

ft^^*. ifc^^co^^^^-ti-iCcfcoT 

CO^0iJ(C*>^^ 7 2 , 7 4 0^^^^^-T^o ffiS^gg 
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«tt 5 2 4 \Z®t\ZM&£tlT^Z>. 5 2 4 

It S R AM-feJKDfBUi/- H©-»7?ft5:i:S:ajB 
UT*3<. £04#^0^£Tt4, C*U45y^- h^> 

faffJfC&*£c*ft, flfi©S»«tt«#«, RCSRAMt^ 
OfdiC0 2^c07^^ • h 7 >yX <fctfft« h 7 >>* 

t* 5 2 4lt 3 2 (DUft 4 2 5 K-^ 

1^2 4 4, 2 8 4 ^ii^{;ti^t§^ < :n«»s 

ttffl5»3 4 OfBS&J^SB 3 4 5 ^^liift$nt^5. 
feS+tye>^B44tt, ffiSii^3 4 5 ^i^(^l 

-it 6 1 8 {£§f /I 6 1 6 t4, 1=85:^^^3 4 5 ^ 

«*i«k:*^t«s»««» 5 2 4^6i^Wl:iit 

[00 56] :0yPt7CJ;oT, S^«il5$fcaa 
tS^t'J • -fe;KO^^Htm«€: ( K 2 4 4 * 
fct42 8 4 *SG#4 2 5 JO W K »ffiT £ « ^1401$ 

^5 2 4©ifi£^pJiit^S. i&^1£«**5 2 4 

(fBSfg^SB 3 4 5 ) ^Stt«*$tlT^S. C(7)^T 
14, 2^»i?i§7X^$^I(i:t^fa7Jl/ • -f >l/ 

[0 0 5 7 ] ii;^DtX • — >X<DFb1{C, fao» 
Stt»tt5 2 2, 542. 544, 562, 564, 5 
8 2, 5 8 4 Sr^fiJcTS. C tl ^ ^ 7 ^ t ^ 

08lt *«ftS5» 5 2 2 fCO^T©l^«©«|jt^ 
$tf. C*U4, F-7°I^ 2 2 4, 2 6 4 ^J;^^^4 

^6 1 0*4, SttJgia£«6T1S!S»J : £J&fc-r. • 
-feJU^fC&t^T, y'J^<HM6 10^Wt^)^ii 
«»3 2, 3 4 ©a»lt ^M^fC ±i:tit§it 
ttSStt5 2 2. 5 2 4 (CUmW^^^fT^^^CD^T^ 

6 10liMW^. »«tt»» 5 2 2, 5 2 4, 5 4 
2, 544, 562, 564, 582, 5 8 4 H, TC 
&m?Z> • y'J3 >®« 3: fcteg Kit 

[ 0 0 5 8 ] *t«C<tori/^^HSMi 9 0 
2, 9 2 6, 9 4 2, 9 4 6, 9 6 8, 9 8 8 ^^fi£t 
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fC, 3>^^h|D*S«L, Mtt«t* 5 2 2, 5 2 
4, 542, 544, 562, 564. 582, 584 
t^HltC, mn&75t?9 2 2 , 9 2 6, 9 4 2, 9 4 
6 , 9 6 8, 9 8 8 ^f^tS. 

[0059] iiocfe^r, w<)\smmm& i"ov 9 
oicmioo^MU :ni:/^-- >^*?t 

2, 944, 962, 964, 982, 9 8 4[^(;fil 

02$7t«bT, ffiSt^^l 0 4, 1 0 6, 1 0 
8 &<£Zfmm&7 >T^f >^ • F 1 0 3, 1 0 5 £ 

mj&-tz> 0 7— f • >t4, fis&^gB i o 4 & cfcr^ 
3 6 *^tr„ ffisgi^ 104ft mmtfiffl 

«36it ei i o ©T^^ificii-e^^nti^o *a 

1 0 4 14, mm&)\Z. # 1 6, 3 2, 6 4, 1 
20 2 8 f@(Z>* U • "fe;U«td[^W»lK (S 9 \Z Itmrfl* 
"f ) ^It^ b J*^ U • -feJUftTte, fSSJgi^SB 1 0 4*5 
J;^»mtt«K** 3 6 f4StMCHf^¥fTT*S^, *B5|g 
i^SS 1 0 4 i4, aH^^SKW 3 6 <B ± IC&H 1/ ft M 

jc, sps0^6J4, fflss^gu i o 6 14, mmmm&i 
o 4 t^mtt^w 3 6 tomiz&m-? £<, *@Sf£^SBl 

0 6, io8&, ^n^en. v ss ms*3j;rjfVDpms^ 

H 1 0 3, 105*, ;* ^ U • (Z> fc: y H • ^ -f > (C 

30 [ 0 0 6 0 ] fiI*«»T. Ell 1 (C^-Tcfc^fC, StS 
^&^#f/HX*Mt5. SI 1(4, |g8£& 

«isii;fi[B*c*5tts»rffiigT*s, *@5*g^g&i o 4, 

1 0 6, 1 0 8 f4, Sf/AiJ 71 1 0 2 2 iScfctfSI^ 
ttM« 1 0 2 4 S, ffi5^^hl/>^l 0 2(^Ct 

tlS^^gB 104, 106, 1 0 8 ±C, S"J0l/^ 
JH81SS#S1 1 0£ffi£j&-f£o *imf£^ >x-< >^/I 
1 0 3, 1 0 5 (ill tcteEJ^-ttr) fc, iifty? 
^ (Has-e-n *^^t^o suoife^® (H^-e-r) * 

40 *^^b, :;tt:7h'7<>^EIf§ 0 t'7h- 

h u>^ft\zm&-?z> 0 ttKmm^i i 2{4, 

'J7I 1 1 2 2 *3 J:tfaSmtt3fc*# 112 4 *^tfo ^ 

^^1^ (V D o^3cJ:^V JS ) *3>#-^>h (gp^, h 
7>vX^) llt^WC^t^ffia^l 0 6, 1 
0 8£t4&(C, S±{icDffiS^^Bi5T-^^o 
[006 1] /V>^-y 3 >ill4 *5 U < 5 H 

<D£ofry< • =1- h (die coat) 1 16*, fBSJg^gf* 
50 1 1 2i(3^^ 0 ^zSte5 ? /WX<Bte<0ffi$HCfcte 
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So /V>^->3>|114 *5ckCX^< O-M 16 
[ 0 0 6 2 ] C C (CgB«-r S S R AM-fe;UJi, 0. 25 

d^PBtet5SRAMt;KDfflI«*I0T&5. ^ 
1024, 1 1 2 4 (i, mmmiZ, T)V*~ 

^»<pr¥«JB#<0Bii$s R A M -fe ;kd a6 £ fcfc , ^^14 

[ 0 0 6 3 ] iii^SRAMTl/'frtCSRAMt;^ 

4 h7>yX^-21jnSRAMt^tl±^lT, 
i^OSSiiSRAMSML iWHJI^ h ^ >>>X 
^^H^-/t6 V^yVT,*? S R AMir;Ui:it^UT, cfc 

tt, 4 h7>yX^-2lj)iSRAMt;^, Bmikffi 
h ?>i/X * *mXtz 6 h7>yX^S R AMtJtil 
T, flH>£¥3M*:/l7&*<J>fc< T8ftTo iiira<B#U ~>'J n 

-rs. 

[ 0 0 6 4 ] i7^t,it§<h, ^H4OT5 2 4(i. 
H-^i«2 4 4, 2 8 4*,fc^Mt^3 2©^ 
4 2 5 ±(7)vU-th< FM6 1 OMDiM^^M 
"TSo *«1tCtt5 2 4lt 2g^H4«B» 

3 4 <E>*Bs&^gB 3 4 5 \ztemm.ft&m&nt>tz^. m 

*>fr\Z. *3!BJ!tf>IIM#m> y2 • ^>^A ■ 

-rzrz&izbmm'zim'e&z. F-7 p m«2 4 4. 28 
So 

[ 0 0 6 5 ] S R AM-trJUte, *§S*gi^g& 1 0 4 *5 J: 

3 6 (B±fc&H-r.*(OTtefr^. bi i o tc^-Tct e> fC*§ 

S&^gB 1 0 4 £IB©TS C £(C <fc 0 , *B5^£B10 




11 ) *Sfl8¥ 1 1 - 2 5 1 4 5 7 
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m.&®&<Dit&\zrt2-~>#ifim%\zt£&. *tz. to 

1 0 4 cDigglcJ; 0 , fSS&^SC 10 4^'^ 

u • -fejurta>«mtt»« 3 6 ±keb<* titzm&iz. e 
-c, mm^-is>w&ftizne>tiz>. 

[ 0 0 6 6 ] C<Dftfe$kMMte* zsW-f HSJ^fiJcLfc 
10 (silicided) Mtt8»0»»S:lfl, A&<0«#fctev 

-?z>mm&&tt 524, 522 (c -^n-? ti»tt*rs«5^ 

4 2 5, 4 4 5 0O^(C, y'Jt^f^iW5o 

»tt3 2, 3 4(Oi©^^(i, > Wi F&Mf&ZtlU 

£-e&So ^rn^SB** 3 6 ^ ^ u ■ -tr;n*3fc. u 

HJfc«fOi©^$f$^^. SRAMtJl/^l 
^(D^M^^ii^S £ £ KftSo :©lt/»01 

/ 1 o (Dmmte. r #ii7>mm<D&2i>*mM&}\z'j>te< 

So 

[ 0 0 6 7 ] #<0i$ffl^Tl6fi6 2$i^b, H 
30 6 2 ^>^(Cfi^C[HlOI^^^SnS^, UE#C0 

»»o*ffl^RT«r* o , m&izttWLitztiTutz^* 
^<D^rz\^m<D^m^rz\tzfu±7,^m^^^m^rji 

[ 0 0 6 8] *^^<OHJfi^(DMtCSiJ<Z)*iJ^tt, ^^'J 

• ^ji&tmizfrzte^miz&xffi'bnimtzc 

So -#^^Sg^JT«, -feJUte, 0. 3^^D>*^CD 
^^Tf^^pjH^T^ 0 , 1C0. 15^D>i5j:^^n 

1 . 8 hOVnifiTii^tSJ:^ tRttStlT^ 
S^*> V l0 *fiS: cn<fc D feii5< d <!:*> BTfiiT* 
0> 0. 9 h ^^fi^-nJ^TCS^^fg; 

T^-t±SC <h pltgT^So Lfc^ot, :©f/H X 

So ^-htlO^^^/^'J • f/H XC£>&Sg£# 
[ 0 0 6 9 ] H^Lftna*. to<7)<>^^>h^ffl^ 



( 12 ) 
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)\, K • /t >^XJU- (punch through) ^(DpJ^^^ig; T$ 1 4 

-fr*. £fc, <SiB&F-:/ffi* (LDD) CO^CDiiJta 1 5 

£AfcfT5 Ct?5^t§. L7&>Lfc#S, #*fC/hSH 16 

*ft*«ttX«^«tt-Ctt, :n60LDDfi«lt 2 0 

• /i>^x;i/-fc#gfc^jE&<Dd$*i^ *fctecn 22, 
&E»cfcspr«tt*a* u < fc< pjiBtt****. 5 6 2 

[ 0 0 7 0 ] i^OB^IiTrll, Jlte^ftg£M#J£#ra 4 0 

L^^^*H6^fC^^TIft^Ufe. 4 2, 

<* m*<DfejE j p&mtf'*imT*&z>£t&%mm\tmit> 62 

cfccJo Lfc#-?T, ■H«B£i3J;tfE!ffitt, RB^WteJt* 64 
Tti^<^J^^)^lc^T^^-r^^T^O, ^A*-5MEjE 6 6 

tt^r, ^BJcoiSKfc^sn^ a £lc0ir£o #«= 7 2, 

W * CO «fi ffl * -T . 5->X'^7X'77>^'> 74 

3 Xneans-plus-function) ^@ (P) 9 0 

^ftlt), <I CKtBigfel^ctftiiT, ^J^Lfc^^ (P) 100 

&i=fv fcco£^fr fcco^-r^* ^ — yX'-J^Ts 102 

• y 7 >>7 > 3 >^e <p) rat, 3*J3§Lfc«fli (P) & 103 

fr^«iiWra^^^cfctK|Bl^o«it*)$tj=bC)<i:-rs. 20 104 

mwcDffiMtemm sis 

[0 1] 6-h7>yX^SRAMt^ (ft*t*ffi) CO 110 
M0§0o 1 1 4 

[02] :7^-;uh#fSSM*£^j&bfc^i;:, Uftm\z l l 6 

flS^nfcSRAMtJKD^IB. 222 
[03] **«©-*Jfi«fCbfc*«r?T'TX*>^Jl« N+K 

j&ii*^ v \d>tfm±izM&Lfzm<Dm 2 cd^^eu • -t 264 

;i/CO¥®0o 3 2 6 

[04] ^^^©-SJfiWfC Lfe^oT^fii4gR«±0 3 32 

y tf >yiiflE)«»&l»*Lfc«©H3©^* 'J 30 SB 

[05] ^^B^o-^se^jfc isrztf-ix&m&mi&m 
[06] Hs^^-rw^ttauwcoj&rtowfc^Jts^^ 

u • ir;uo^^co^®0o 

[07] 0 5 iz^mm&mttvM&wmiz&tfz*^ 

[08] 0 5 fc^-r^^tt^Wco^^coF^tC^^-S^^ 
U • ir;UcogU^co^rffi0o 

[09] • ir)l\zziy^^ bftoa&1&f&Ltz&<D 40 

[ilO] ^'J • ir;UfC*f-t£ffS 1 L"^«S»*» 
CD* ^E U • -fe JUCD 5 F®0o 
[011] IJI^^Lfcf A<XSr^^Lfc»©0 1 0 

co* ^ u ■ -t;ucoir®0o 

10 S RAMtil' 
11, 12 /U • H7>yX^ 
13 n-m^v^'b^yi/X? 
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p -^H^ h 7>yX^ 
p-^*;mffi h5>vx* 
>w h#$£Si^ 

2 4,2 6,2 8 7^f^f :/«« 

34, 36, 522, 534, 542, 544, 

, 564, 582, 584 3»«tt»» 

7 0 ma 

1 0 2 2, 1 1 2 2 U 

mK&m, bu>7- 

,105 Mtt7>T>f>^'^7H 

, 106, 108, 325, 345, 365 

£^ oft 

a > ^ - y 3 > ^ 
y-r . 3- h 

, 224, 226, 242, 244, 246 



284,288 P + H-7°i^ 



2 6 8 

3 4 8 
3 4 4 



3 6 2, 


3 6 4 /U • 


5 2 4 




6 0 2 


n - ^jDim^. 


6 0 6 




6 10 


->U1t< KM* 


6 1 6 




6 18 




6 2 0 


m i *fen*j& 


6 2 2 


m 2 


6 2 4 


k 3 mmm 


6 2 6 




6 2 8 


M 5*&H§i 


6 2 9 


i£ Si 


9 2 2, 


9 2 6, 9 4 2, 




9 4 2, 


9 4 4, 9 6 2, 




hP^P 


10 2 4 


.1124 m> 



b?>isx? • h^ 



946, 968, 988 



964, 982, 984 




[B3] [0 4] 
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( 16 ) tefflW- 1 1 - 2 5 1 4 5 7 



1 1 ] 




7 * 'J #^&H^*1tXM:*-X^>', 
l/tO-y6 6 0 9 
(72)^0J# 3>-ya- hA- 'J 

- h 'J y v • ^ > H • F =? -f y 1 3 0 3 4 
(72)^0J§# 7>F'Ja--y--^^ v — 

7* U #£&®x^+>-XM:*-X^>, X 
X ^ ^ > if ■ F^-fyi 1 304 
(72)^HJ^f ^ ij- - -f- . 7 'Jit 

tf;x — ;K X:r< S'x.W 1 ? — # — • A — ^7 

7* g rt^n-r-^-tJ-xM ^ fcfji/, 
y u - > ^ x -r ■ H^-r y 5 0 0 
(72) ^bj^ f^t*7H'i;i"t^-7 

7* u #^&H^*itx#i;t-x^>, k 
u yfyn-f 12620 

X X h • K — T > • H7<716107 

7 * U#^5fc07"*tfX'>N;*--X5 : ->* 
^ A*— • )l 9 3 0 0 



(72)fglfl# t=-U - • v- • XA-^X 

7 * U #^&H^*1tX'JN*--X^>, ^ 
>T^f / • F7-f^8 8 0 8 

(n)mwm *^cui/-xA-y^hx 

y h • ~> "r 4 , -f — h> • 6 
5 1 



